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(54) INK CARTRIDGE HAVING WASTE INK ABSORBING FUNCTION 



(57) An ink cartridge 2 with a waste ink absorbing 
function comprises a division room 70 formed in the 
interior portion of a cartridge case 30 for storing a waste 
ink absorbing member 20, and a plastic film 60 forming 
at least part of the division room 70. By cutting or peel- 
ing off the plastic film 60, the waste ink absorbing mem- 
ber 20 stored within can be replaced, which simplifies 
the replacement of the waste ink absorbing member 20. 
After replacement, the plastic film 60 may be mounted 
onto the cartridge case 30. Use of the plastic film is eco- 
nomical when compared with a structure in which a 
plastic plate is mounted onto a cartridge case. Also, the 
ink cartridge 2 can be reduced in size and weight as a 
whole. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an ink car- 
tridge for use as an ink supply source in an ink recording 
apparatus such as an ink jet printer or the like and, in 
particular, an ink cartridge having a waste ink absorbing 
function. 

2. Description of the Related Prior Art 

[0002] As an ink supply mechanism tor use in an ink 
jet printer, there is conventionally known an ink supply 
mechanism structured such that an ink supply needle is 
previously disposed in an ink cartridge mounting portion 
formed in the ink jet printer, and, if an ink cartridge is 
mounted in such a manner that the ink supply needle 
can be inserted into an ink take-out port formed in the 
ink cartridge, then ink stored within the ink cartridge can 
be supplied to an ink jet head provided in the ink jet 
printer. 

[0003] This type of ink cartridge for use in an ink jet 
printer is disclosed, for example, in Japanese Patent 
Publication No. 5-162333 of Heisei. In particular, in the 
ink tank cartridge disclosed in the present patent publi- 
cation, as shown in Fig. 1 of the specification thereof, an 
ink bag and an ink absorbing member are stored within 
a rectangular-shaped inside space to be defined by 
upper and lower box bodies which cooperate together in 
forming the ink cartridge. The ink absorbing member is 
used to absorb the ink that leaks out from an ink guide 
needle (ink supply needle) which is inserted into the ink 
cartridge, thereby preventing such ink from leaking 
externally of the ink cartridge. 
[0004] Also, as an ink cartridge having a waste ink 
absorbing function, there is known an ink cartridge 
which is disclosed in Japanese Patent Publication No. 
63-1 16833 of Showa filed by the present applicant. That 
is, the ink vessel (ink cartridge) disclosed in the present 
patent publication is structured such that a space 
formed in the interior portion of a case for the ink car- 
tridge is divided into two sections by a middle cover; in 
particular, an ink storage bag is stored in one of the two 
divided sections, whereas a waste ink absorbing mem- 
ber is stored in the other. The space section, in which 
the waste ink is stored, is defined by the case, middle 
cover, and an upper cover which is mounted on the 
case, so that the present space section provides a her- 
metically closed space or an airtight space. Or, the 
present space section is defined by a case which is 
divided to two sections, and a middle cover, so that the 
present space section provides a hermetically closed 
space. Hare, in order to connect the plastics-made case 
and upper cover, or to connect together the two divided 
sections of the plastics-made case, there is employed 



an uttrasonically sealing method. 
[0005] However, in the former structure, that is, in the 
ink cartridge disclosed in Japanese Patent Publication 
No. 5- 1 62333 of Heisei, there is a fear that the waste ink 

5 absorbed by the ink absorbing member can leak out 
through the connected portions between the upper and 
lower box bodies. On the other hand, in the latter, that is, 
in the ink cartridge of a type that is disclosed in Japa- 
nese Patent Publication No. 63-116833 of Showa, the 

10 space, in which the ink absorbing member is stored, is 
substantially an airtight space because the connected 
portions of the members are sealed using ultrasonic 
waves and, therefore, there is no fear that the ink can 
leak. However, in the latter, there are still left the follow- 

is ing problems that must be solved. 

[0006] That is, firstly, generally, the ink cartridge is 
recycled. To recycle the ink cartridge, it is necessary to 
execute an operation in which the case for the ink car- 
tridge is easily opened, the ink bag and ink absorbing 

20 member are replaced with new ones and, after then, the 
case is ciosed again. It is desirable to be able to carry 
out such operation simply and economically. However, 
as described above, in the structure in which the two 
cases, or the case and upper cover are connected 

25 together by an ultrasonically sealing method, when 
replacing the ink bag and ink absorbing member, the 
case and upper cover cannot be opened simply. Also, 
when the case and upper cover are opened once, in 
many cases, the welded portions of the two cases, or 

30 the welded portions of the case and upper cover can be 
damaged, which makes it impossible to recycle the ink 
cartridge; that is, the ink cartridge having such structure 
must be wasted and thus use of such ink cartridge is not 
economical. Further, there is another problem that to 

35 execute the ultrasonically sealing operation requires a 
large-scale installation. 

[0007] Secondly, to provide a partition plate such as 
the middle cover or the like for dividing the interior por- 
tion of the ink cartridge case is not desirable from the 
40 point of view of reducing the weight and size of the ink 
cartridge. 

[0008] Thirdly, generally, if the ink absorbing member 
absorbs ink, then it will expand in volume by an amount 
equivalent to the ink absorbed. For this reason, it is nec- 

45 essary that the ink absorbing member portion of the ink 
cartridge has been previously formed with such room as 
corresponds to the expansion of the ink absorbing 
member, which makes it necessary to increase the 
thickness of the ink cartridge by an amount equivalent 

so to such room. However, this is not desirable from the 
point of view of reducing the size of the ink cartridge. 
[0009] Fourthly, in some of the ink cartridges that have 
been used and collected for recycling, waste ink is little 
collected in the ink absorbing members thereof. How- 

55 ever, even in such cases, conventionally, if the waste ink 
absorbing members thereof are contaminated with 
waste ink to any degree, the ink absorbing members are 
replaced with new ones. Therefore, even the waste ink 
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absorbing member, the most part of which has not 
absorbed waste ink and thus is still capable of absorb- 
ing the waste ink, is taken out from the ink cartridge and 
is wasted as it is. 

SUMMARY OF THE INVENTION 

[001 0] In view of the above, it is an object of the inven- 
tion to provide an ink cartridge with a waste ink absorb- 
ing function which can be recycled simply and 
economically. 

[001 1 ] Also, it is another object of the invention to pro- 
vide an ink cartridge with a waste ink absorbing function 
which can be advantageously reduced in weight and 
size. 

[Means for Solving the Problems] 

[0012] In attaining the above object, according to the 
invention, there is provided an ink cartridge with a waste 
ink absorbing function, which comprises: an ink bag 
with ink stored therein, a waste ink absorbing member 
for absorbing waste ink, and a cartridge case storing 
therein the ink bag and waste ink absorbing member; 
and, which is characterized by a division room defined 
in the interior portion of the cartridge case for storing the 
waste ink absorbing member therein, and a plastic film 
forming at least a portion of the division room. 
[001 3] According to the ink cartridge structured in this 
manner, simply by cutting or peeling off the plastic film, 
the waste ink absorbing member disposed within the 
division room can be replaced. Therefore, when com- 
pared with the conventional ink cartridge in which the 
storage portion for the waste ink absorbing member is 
defined by welding a plastic plate or the like to the car- 
tridge case, the replacement of the waste ink absorbing 
member can be simplified. Also, after replacement, a 
new plastic film may be simply mounted onto the car- 
tridge case, which is economical when compared with 
the conventional ink cartridge using the plastic plate or 
the like. Further, when compared with the conventional 
ink cartridge using the plastic plate or the like, the ink 
cartridge can be reduced in size and weight as a whole. 
[0014] Here, the present cartridge case typically 
includes first and second case sections which are com- 
bined together to thereby define the storage portions of 
the cartridge case respectively for storing the ink bag 
and waste ink absorbing member. 
[001 5] Also, the typical outer shape ol the present car- 
tridge case first case is formed in a thin rectangular par- 
allelled shape. In particular, according to this typical 
structure, the first case section may include a rectangu- 
lar-shaped case bottom plate portion and a case outer 
frame portion formed in the peripheral edge of the case 
bottom plate portion, and the second case section may 
include a rectangular-shaped case cover portion and a 
case inner frame portion formed in the peripheral edge 
of the case cover portion. Also, the case inner frame 



portion may be set smaller in width than the case outer 
frame portion and may be formed in a size which allows 
the case inner frame portion to be inserted into the case 
outer frame portion. Further, the waste ink absorbing 
5 member may be stored within a rectangular-shaped 
recess which is defined by the case cover portion and 
case inner frame portion of the second case section, 
and the opening of the present recess may be closed by 
the plastic film. 

10 [001 6] In this structure, if the, peripheral edge portion 
of the plastic film is thermally welded to the opening end 
face of the case inner frame portion which defines the 
opening of the recess, then the division room with the 
waste ink absorbing member stored therein can be 

is dosed hermetically, thereby being able to surely prevent 
the waste ink from leaking externally of the division 
room. 

[0017] When the division room with the waste ink 
absorbing member stored therein is closed hermetically 

20 in this manner, preferably, the first and second case 
sections may be removably combined together in a 
snap fit manner or the like. With use of this structure, 
when recycling the ink cartridge, an operation to open 
and close the cartridge case can be simplified and also 

25 the cartridge case can be prevented against damage. 
[0018] Here, when the division room with the waste 
ink absorbing member stored therein is formed .in the 
above-mentioned hermetically closed manner, prefera- 
bly, in the plastic film, there may be formed a ventilation 

30 hole in order to prevent such hermetically closed condi- 
tion from impairing the waste ink absorbing perform- 
ance of the waste ink absorbing member. In this case, in 
order to prevent the ink from leaking from the ventilation 
hole portion of the plastic film, the ventilation hole may 

35 be formed in the portion of the plastic film that faces the 
portion of the waste ink absorbing member where the 
waste ink is absorbed latest in time. 
[0019] On the other hand, the plastic film used in the 
present invention, preferably, may be structured in the 

40 following manner. 

[0020] At first, in order to enhance the waste ink 
absorbing performance of the waste ink absorbing 
member, preferably, the plastic film may have such per- 
meability as equivalent to at least the cartridge case. 

45 That is, since 70 - 80% of the volume of ink is generally 
occupied by water, if the water can be discharged out- 
side, then the waste ink absorbing amount of the waste 
ink absorbing member can be increased by an amount 
corresponding to the discharged water. Therefore, to 

so discharge the water outside, it is preferred that the plas- 
tic film may be formed permeable. 
[0021] Also, in the case when the plastic film is ther- 
mally welded to the cartridge case, in order to enhance 
the connecting force thereof, preferably, the plastic film 

55 may be formed of the same material as the cartridge 
case. 

[0022] Here, the plastic film may also have a lami- 
nated structure. For example, the plastic film may 
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include first and second film layers; and, in particular, 
the first film layer may be formed of the same material 
as the cartridge case and may be thermally welded to 
the cartridge case, while the second film layer may be 
formed of permeable material. 
[0023] Further, the plastic film may also have a three- 
layer structure. In this case, preferably, between the 
above-mentioned first and second film layers, or on the 
surface of the above-mentioned second film layer, there 
may be disposed a third film layer, while the third film 
layer may be formed of material which is higher in shock 
resistance than the first and second film layers. 
[0024] And, when the plastic film is so formed as to 
have a multi-layer structure, preferably, the abovemen- 
tioned second film layer may be formed of material the 
melting temperature of which is higher than that of the 
first film layer. In this case, even if the first film layer dis- 
posed on the cartridge case side is melted and welded 
to the cartridge case due to the heat that is produced by 
a heater for thermal welding, the second film layer dis- 
posed on the heater side will not be melted and thus not 
attached to the heater, which enhances the efficiency of 
the thermally welding operation. 
[0025] On the other hand, the plastic film which 
defines part of the division room with the waste ink 
absorbing member stored therein, preferably, may be 
set in a slackened manner. That is, when the ink absorb- 
ing member increases in volume as it absorbs ink, such 
increase in the volume of the ink absorbing member can 
be absorbed by the slackening of the plastic film. 
[0026] Also, preferably, as the plastic film, there may 
be used a transparent plastic film. The reason for this is 
that, if a transparent plastic film is used, the sealed con- 
dition after thermal welding can be confirmed visually. 
[0027] Further, preferably, the waste ink absorbing 
member may be previously divided into a plurality of 
sections and, after then, the waste ink absorbing mem- 
ber sections may be stored into the division room; or, 
there may be formed one or more breaks in the waste 
ink absorbing member so that the waste ink absorbing 
member can be divided into a plurality of sections. If the 
waste ink absorbing member is formed in this manner, 
when the ink cartridge is collected for recycling, only the 
used portion(s) of the waste ink absorbing member can 
be replaced with a new ink absorbing member, while the 
unused portion(s) thereof can be used again in a simple 
manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0028] 

Fig. 1 is an exploded perspective view of an ink 

cartridge according to the invention; 

Fig. 2 is a front view of the ink take-out port side 
of the ink cartridge shown in Fig. 1 ; 



Fig. 3(A) is a schematically sectional view of the ink 
cartridge; and Fig. 3(B) is a partially 
enlarged section view of a portion of a 
plastic film employed in the invention; 

5 

Fig. 4 is a partially sectional view of the ink take- 
out port portion of the ink cartridge; 

Fig. 5 is an explanatory view of an operation to 
10 insert the ink cartridge into the ink car- 

tridge mounting portion of an ink jet 
printer; 

Fig. 6 is an explanatory view of an ink supply 

is and discharge system provided by insert- 

ing the ink cartridge into the ink cartridge 
mounting portion of the ink jet printer; 

Fig. 7 is a frequency distribution curve to show 

20 the waste ink absorbed amounts of waste 

ink absorbing members after used, while 
the curve is based on the data that hav 
been obtained from a test which was con- 
ducted using dozens of ink cartridges; 

25 

Fig. 8 is a plan view of a first embodiment of an 
ink absorbing member mounted in a divi- 
sion room 70; 

30 Fig. 9 is a plan view of the ink absorbing mem- 
ber shown in Fig. 8, showing a state 
thereof after it is used; 

Fig. 10 is a plan view of a second embodiment of 
35 an ink absorbing member mounted in the 

division room 70, showing a state thereof 
after it is used; and, 

Fig. 11 is a plan view of a third embodiment of an 
40 ink absorbing member mounted in the 

division room 70, showing a state thereof 
after it is used. 

DETAILED DESCRIPTION OF THE MOST PRE- 
45 FERRED EMBODIMENT OF THE INVENTION 

[0029] Now, description will be given below in detail of 
the most preferred embodiment of an ink cartridge with 
a waste ink absorbing function for use in an ink jet 
so printer according to the invention with reference to the 
accompanying drawings. 

[0030] Here, Figs. 1 to 4 respectively show an ink car- 
tridge with a waste ink absorbing function according to 
the invention, and Fig. 5 is an explanatory view of the 
55 present ink cartridge, in which it is shown together with 
an ink cartridge mounting portion formed in an ink jet 
printer. On the other hand, Fig. 6 is a schematic view of 
an ink supply and discharge system provided in an ink 



Fig. 7 



25 



Fig. 8 
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Fig. 4 
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jet printer which uses, as an ink supply source, an ink 
cartridge with a waste ink absorbing function according 
to the invention. 

(Ink supply and discharge system) 

[0031 ] At first, description will be given below of an ink 
supply and discharge system provided over the whole of 
an ink jet printer with reference to Fig. 6. Here, an ink jet 
printer 1 shown in Fig. 6 is basically similar in structure 
to an ink jet printer which is generally used and, there- 
tore, the description thereof is omitted here. Now, in the 
ink jet printer 1 , there is disposed a cartridge mounting 
portion 3 in which an ink cartridge 2 can be removably 
mounted In the cartridge mounting portion 3, there are 
mounted an ink supply needle 5 and a waste liquid nee- 
dle 5 m such a manner that, for example, they extend 
hofurxnaiy M the ink cartridge 2 is slided horizontally 
with rasped tc the two needles 4 and 5 to thereby insert 
the two ToeOec 4 and 5 into their respective given por- 
tion* (to otcutt«d later) of the ink cartridge 2, then 
th«i« * *>m«d «n r* (low passage between the ink 
car*09» 2 and f «t printer 1. 
[0027J *tcw passage is formed, ink stored 

in an *t* r*»g f» &n»flrl *t the ink cartridge 2 is taken out 
into an tr* iupc*> tuoe 7 through the ink supply needle 
4 In the *rer meddle portion of the ink supply tube 7, 
the* e is. osoosed a file* 8 which is used to filter dust and 
foreign substance from the ink. 
[0033] T>* ink is guided to a print head 9 of the ink jet 
prime* i by the ink supply tube 7. The print head 9 is 
held Oy a carnage (not shown) and can be moved recip- 
rocatingy m the longitudinal direction thereof along the 
surface of a ptaten 1 1 . In operation, a recording sheet 
(not shown) is fed along the surface of the platen 1 1 in 
a direction at right angles to the moving direction of the 
print head 9. and printing is executed on the recording 
sheet by the print head 9. 

[0034] Here, in order to keep the print quality of the 
print head 9. the ink nozzle of the print head 9 is 
cleaned (wiped) and the ink is sucked. For this purpose, 
a head cap 12 is disposed at a position out of the mov- 
ing range of the print head 9 lor printing, while the print 
head 9 is moved periodically up to the position of the 
head cap 12. To the head cap 12, there is connected a 
waste liquid tube 13 which is used to collect from the 
head cap 12 the waste ink that has been collected or 
sucked from the print head 9. In the intermediate portion 
of the waste liquid tube 13, there is disposed a waste 
liquid pump 14 which serves as a drive source for col- 
lecting the waste ink. 

[0035] The waste ink, which has been collected by the 
waste liquid pump 14 through the waste liquid tube 13, 
is absorbed through the waste liquid needle 5 by a 
waste ink absorbing member (to be discussed later) 
stored in the ink cartridge 2 and is thereby collected 
here. 



(Ink cartridge) 

[0036] Now, description will be given below of the 
whole structure of the ink cartridge 2 with reference to 

5 Figs. 1 to 4. In particular, Rg. 1 is an exploded perspec- 
tive view of the ink cartridge 2, Fig. 2 is a front view of 
the ink cartridge 2, when it is viewed from the ink take- 
out port side thereof, Fig. 3 is a schematic section view 
of the ink cartridge 2, and Rg. 4 is a partially sectional 

to view of the ink take-out port portion of the ink cartridge 
2. 

[0037] As shown in Figs. 1 to 4, the ink cartridge 2 
comprises an ink bag 6 which stores ink therein, a 
waste ink absorbing -member 20 for absorbing waste 

is ink, and a cartridge case 30 in which the ink bag 6 and 
waste ink absorbing member 20 are stored. The car- 
tridge case 30 comprises a case main body 40 (a first 
case section) and a cover 50 (a second case section) 
which are combined together to thereby define two stor- 

20 age portions in which the ink bag 6 and waste ink 
absorbing member 20 are respectively to be stored. 
[0038] The case main body 40 includes a rectangular- 
shaped case bottom plate portion 41 and a case outer 
frame portion 42 standing up at right angles from the 

25 peripheral edge of the case bottom plate portion 41 . 
The case bottom plate portion 41 and case outer frame 
portion 42 cooperate together in defining a rectanguiar- 
shaped recess 43, while the ink bag 6 is stored in the 
recess 43. On the other hand, the cover 50 includes a 

30 rectangular-shaped case cover portion 51 having the 
same size as the case main body 40, and a case inner 
frame portion 52 which stands up at a position inside 
the peripheral edge of the case cover portion 51 at right 
angles to the peripheral edge of the case cover portion 

35 51. The case inner frame portion 52 is set in a size 
which allows the case inner frame portion 52 to be 
inserted inside the case outer frame portion 42, and the 
width of the case inner frame portion 52 is set greatly 
smaller than the width of the case outer frame portion 

40 42. 

[0039] The case cover portion 51 and case inner 
frame portion 52 of the cover 50 cooperate together in 
forming a rectangular-shaped recess 53 and, in the 
recess 53, there is stored the waste ink absorbing mem- 

45 ber 20 having a size and a thickness which allows the 
waste ink absorbing member to be just fitted into the 
recess 53, while the opening of the recess 53 is closed 
by a rectangular-shaped plastic film 60. That is, the 
recess 53 and plastic film 60 cooperate together in 

so forming a division room 70 (see Fig. 3) for storing a 
waste ink absorbing member 60. 
[0040] Next, description will be given below in detail of 
the structures of the respective components of the ink 
cartridge 2. At first, the ink bag 6 is formed of flexible 

55 material; in particular, for the purpose of enhancing its 
gas barrier property, the ink bag 6 is composed of an 
aluminum laminated film in which an aluminum foil is 
sandwiched by two films, for example, the outside of the 
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aluminum foil is held by a nylon film, while the inside 
thereof is held by a polyethylene film. In the illustrated 
example, two sheets of aluminum laminated films are 
superimposed on top of each other and they are then 
connected together by thermal welding or by other sim- 
ilar means to thereby produce the main body portion 61 
of the ink bag 6. In the portion of the mutually connected 
portion of the two aluminum laminated films, which is 
shown by oblique lines in Fig. 1, in more particular, in 
the ink bag front edge portion, there is mounted by ther- 
mal welding or by other similar means an ink take-out 
port 62 which guides the ink within the ink bag 6 to the 
outside. 

[0041 ] The ink take-out port 62 can be composed of a 
plastic molding or the like. In the ink take-out port 62, as 
can be seen from Fig. 4, there is formed a fixing groove 
621 which is used to fix the ink bag 6 to a given position 
with respect to the case main body 40 of the cartridge 
case 30. The fixing groove 621 is formed on the outer 
peripheral surface of the ink take-out port 62 in an annu- 
lar shape, while it can be fitted with and held by a fitting 
portion 42a which is formed in the case main body 40. 
The ink take-out port 62 includes a pipe portion 622 for 
guiding the ink within the ink bag 6 therefrom, and a 
take-out port rubber 624 formed of elastic material such 
as rubber or the like which is fitted into a large-diameter 
opening 623 formed in the leading end portion of the 
pipe portion 622, while the ink is sealed by the take-out 
port rubber 624. Between the pipe portion 622 and take- 
out port rubber 624, there is interposed a thin film por- 
tion 625 which prevents the ink from touching the take- 
out port rubber 624 directly; that is, due to the thin film 
portion 625, there is eliminated the possibility that the 
ink can touch the take-out port rubber 624 directly to 
denature the same to thereby elute and separate impu- 
rities therefrom, resulting in the poor printing of the print 
head 9. By the way, the rear end portion of the ink bag 6 
is fixed to the case main body 40 side by double-side 
adhesive tape (not shown) or the like. 
[0042] As shown in Fig. 1 , a detect plate 63 is fixed to 
the ink bag 6 by fixing means (not shown) such as dou- 
ble-side adhesive tape or the like. The detect tape 63 is 
used to detect that the amount of the ink left within the 
ink bag 6 has been reduced down to a previously set 
amount. The detect plate 63 includes a detecting pro- 
jection 631 which can project externally out of an open- 
ing 41 1 formed in the bottom portion 41 of the case 
main body 40 as the ink residual amount reduces: that 
is, if the projecting amount of the detecting projection 
631 reaches or exceeds a given amount, then the 
detecting projection 631 is detected by an ink end 
detect mechanism (not shown), thereby being able to 
judge that the ink has run out. 
[0043] Next, description will be given below of a con- 
necting mechanism for connecting the case main body 
40 and cover 50 with reference to Figs. 1 to 3. The cover 
50 includes, at the outside positions of the inner frame 
portion 52 of the case cover portion 51 , a pair of secur- 



ing pawls 54 formed on the front end edge side thereof 
and extending at right angles to the inner frame portion 
52, and a pair of securing pawls 55 formed on the two 
sides of the rear end portion thereof and similarly 

5 extending at right angles to the inner frame portion 52. 
On the other hand, the case main body 40 includes a 
pair of securing holes 45 into which the securing pawls 
54 of the cover 50 can be snap fitted from inside, and a 
pair of securing grooves 46 into which the securing 

10 pawls 55 of the cover 50 can also be snap fitted from 
inside. Therefore, to mount the cover 50 onto the case 
main body 40, at first, the securing pawls 54 may be fit- 
ted into the securing holes 45 respectively and, next, 
the securing pawls 55 may be fitted into the securing 

is grooves 46 respectively. 

[0044] To remove the cover 50 from the case main 
body 40, after a jig is inserted into a notch 47 formed in 
the central portion of the rear end wall of the outer case 
frame portion 42 of the case main body 40, if the cover 

20 50 is forced open using the jig, then the cover 50 can be 
removed simply. By the way, a label 56 with instructions 
and the like printed thereon may be bonded to the sur- 
face of the case cover portion 51 of the cover 50, so that 
the notch 47 can be covered by the label 56. 

25 [0045] In the ink cartridge according to the present 
embodiment, the case main body and cover, which 
cooperate together in forming the present ink cartridge, 
are removably connected together by snap fit. There- 
fore, when recycling the ink cartridge, the cover can be 

30 removed simply, which in turn can facilitate. the replace- 
ment of the ink bag and waste ink absorbing member. 
[0046] Here, in the front end wall 48 of the case outer 
frame portion 42 of the case main body 40, besides the 
above-mentioned securing holes 45 and fitting portions 

35 42a, there are formed an insertion hole 48a into which 
the waste liquid needle 5 can be inserted, and two guide 
holes 48b and 48c into which positioning guide shafts 
can be inserted respectively when mounting the ink car- 
tridge 2 into the cartridge mounting portion 3 of the ink 

40 jet printer 1. Also, at the position of the front end wall 
521 of the inner frame portion 52 of the cover 50 that 
corresponds to the guide hole 48a of the case main 
body 40, there is provided a take-in port rubber 522 into 
which the waste needle 5 can be inserted. 

45 [0047] Next, description will be given below of the 
plastic film 60 defining the division room 70 for storing 
the waste ink absorbing member 20. At first, as shown 
in Fig. 3 (A), the four peripheral edge portions of the 
plastic film 60 are connected by thermal welding to the 

so opening end face 521 of the inner frame portion 52 of 
the cover 50 in such a manner that they are kept airtight 
to the end face 521. 

[0048] And, the plastic film 60, as shown in Fig. 3 (B), 
is a film of a three-layer structure, while the first film 
55 layer 61 1 thereof is formed of the same plastic material 
as the cover 50 to which the plastic film 60 is to be ther- 
mally welded. As the material of the cover 50, there is 
used polystyrene having permeability (vapor permeabil- 
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ity) in order to enhance the ink absorbing property of the 
ink absorbing material or plastic film 60. The reason for 
this is as follows: that is. since water occupies 70 to 80% 
of the ink in volume, if the water can be discharged out- 
side, then the plastic film 60 is able to absorb the waste 
ink in a larger amount corresponding to the water dis- 
charged. Therefore, the first film 61 1 is formed of poly- 
styrene film layer. 

[0049] A second film layer 61 2 of the plastic film 60. 
which is piled up on the surface of the first film layer 61 1 , 
is a film formed of rubber-system material which is 
highly resistant to shocks; as the material of the second 
film layer 612, for example, there is used "Ebar" (trade 
name). Thus, the second film layer 612 has similar per- 
meability to polystyrene. 

[0050] A third film layer 613 of the plastic film 60, 
which is piled up on the surface of the second film layer 
612, is composed of a PET film, so that the third film 
layer 613 is higher in permeability than polystyrene. 
[0051 ] For instance, the thickness of the first film layer 

61 1 is 40 microns, the thickness of the second film layer 

612 is 15 microns, and the thickness of the third film 
layer 613 is 12 microns. The three layers are to be 
bonded and fixed to one another with adhesives. 
[0052] As described above, in the ink cartridge 2 
according to the present embodiment, the division room 
70 for storing the waste ink absorbing member 20 is 
defined by the cover 50 of the ink cartridge and the plas- 
tic film 60 thermally welded to the opening of the recess 
53 formed in the back surface of the cover 50. Thanks to 
this, when compared with the conventional ink cartridge 
in which the division room for storing the waste ink 
absorbing member 20 is defined by the thick plastic 
plates, the present ink cartridge can be reduced in size 
and weight by an amount corresponding to use of the 
plastic film instead of the plastic plates. 
[0053] Also, because of thermal welding of the plastic 
film to the cover, the division room 70 for storing the 
waste ink absorbing member 20 can be surely closed in 
an airtight manner, thereby eliminating the possibility 
that the collected waste ink can leak outside from the 
connected surface between the plastic film 60 and cover 
50. 

[0054] Further, if the flatness of the thermally welded 
surface of a cartridge case is poor, as in the conven- 
tional cartridge case, when a plastic plate is sealed by 
ultrasonic waves, there can occur poor welding. On the 
other hand, according to the present ink cartridge 2, 
when welding the plastic film thermally, for example, by 
inserting an elastic body such as rubber or the like 
between a heater and plastic film, the plastic film can be 
surely contacted with the thermally welded surface 
which is uneven and thus poor in flatness, so that it is 
difficult for poor thermal welding to occur. That is, it can 
be said that the present ink cartridge 2 is advantageous 
over the conventional ink cartridge in this respect as 
well. 

[0055] Still further, when recycling the present ink car- 



tridge, simply by peeling off the plastic film, the waste 
ink absorbing member with the waste ink absorbed 
therein can be replaced. Due to this, the ink cartridge 
can be recycled simply and also, since the recycling of 
5 the ink cartridge can be achieved simply by replacing 
only the old plastic film with a new one, the present ink 
cartridge is also economical. 
[0056] In addition to the above, the surface of the plas- 
tic film on the side thereof to be thermally welded is 
70 formed of the same plastic material as the cover with 
which the plastic film is to be thermally welded. This 
makes it possible to enhance the connecting force that 
is obtained by means of the above thermal welding. 
Also, not only because the plastic film has permeability 
is but also because the intermediate or second film layer 
of the plastic film is formed of the highly shock-resisting 
material, the shock resistance of the plastic film itself 
can also be improved. This is another advantage that 
can be provided by the present ink cartridge. 
20 [0057] Here, the melting point of the first film layer on 
the side of the present plastic film to be thermally 
welded is in the range of 1 1 0 - 1 20°C, whereas the melt- 
ing point of the third film layer (PET) on the side thereof 
to be contacted with the heater when thermally welded 
25 is 254°C. That is, since the melting point of the heater 
side film layer is set higher than that of the opposite side 
in this manner, it is possible to prevent the heater side 
film layer from melting and sticking to the heater in the 
thermally welding operation, which results in the 
30 improved efficiency of the thermally welding operation. 
[0058] Moreover, generally, as the waste ink absorb- 
ing member 20 absorbs the ink, it swells; that is, the vol- 
ume of the waste ink absorbing member 20 increases. 
However, according to the present embodiment, since 
35 the waste ink absorbing member 20 is partitioned by the 
plastic film of the division room 70 in which the waste ink 
absorbing member 20 is stored, the increase in the vol- 
ume of the waste ink absorbing member 20 can be 
absorbed by the slackening of the plastic film. Espe- 
40 daily, if the plastic film is mounted in a slackened man- 
ner, then such increase in the volume of the waste ink 
absorbing member 20 can be absorbed positively. 
Therefore, unlike the conventional ink cartridge in which 
the division room is partitioned by the plastic plates, it is 
45 not necessary that the division room has been previ- 
ously formed rather large in expectation of an increase 
in the volume of the waste ink absorbing member, so 
that the ink cartridge can be made more compact by an 
amount corresponding to the reduced size of the divi- 
so sion room. 

[0059] Referring further to this respect, as in the 
present embodiment, when a division room for a waste 
ink absorbing member is partitioned by a plastic film, 
the waste ink absorbing member has a large ink (liquid) 
55 absorbing capacity, while it swells to a great extent 
when it absorbs the ink. For example, it is possible to 
use, as a waste ink absorbing member, a liquid-absorb- 
ing macromolecular polymer (a super-absorber) which 
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is used in a paper diaper or the like. That is, when a divi- 
sion room for a waste ink absorbing member is parti- 
tioned by a plastic plate, although a macromolecular 
polymer is able to absorb ink, it is not allowed to swell, 
so that the actual ink absorption thereof is limited. On 
the other hand, when a plastic film is used, due to the 
slackening of the plastic film, the ink absorbing perform- 
ance of a macromolecular polymer can be displayed to 
the full. 

[0060] Here, the division room 70, which is formed on 
the back surface of the cover 50 of the ink cartridge 2 
and also in which the waste ink absorbing member 20 is 
stored in a sealed manner, is a hermetically sealed 
space. However, if air cannot be exhausted from the 
hermetically sealed space, then there is a possibility 
that the mk absorbing performance of the waste ink 
atoeortang member 20 can be lowered. To make sure to 
avod &ucn possiblrty. according to the present embodi- 
ment as can be seen from Fig. 5 which will be dis- 
cussed later n a portion of the waste ink absorbing 
member 20 wt»cr * most distant from the take-in port 
rubb* 624 tnat aotortx the ink last, there is formed a 
rectangiiar vup«d space (that is, a portion where the 
waste it* afiwrwig rrw»mber is not present) 21 ; and, in 
a port*** o< tr*> pushc f*m 60 which the space 21 faces, 
there * tormec a ventilation hole 61 . 

(Anotner embodiment of plastic film) 

[0061 ] A pias&c film which can be applied to the inven- 
tion may be composed of a single film layer, instead of 
the above-mentioned three-layer structure. In this case, 
if the plastic f im is formed of the same plastic material 
as the cartridge case, then the connecting force due to 
thermal welding can be improved. Of course, when the 
plastic film is connected by other means than thermal 
welding, the plastic film may also be formed of other 
kind of material 

[0062] AJso. a plastic film may also be composed of 
two film layers. In this case, on the surface of the plastic 
film on the side thereof to be thermally welded, there 
may be disposed a first film layer which is formed of the 
same plastic material as the cartridge case, while a sec- 
ond film layer disposed on the opposite side to the first 
film layer may be formed of plastic material which is 
highly resistant to shocks. Of course, preferably, both of 
the two film layers may have permeability. By the way, a 
plastic film applicable to the invention can also be com- 
posed of four or more film layers. 
[0063] Further, if the plastic film is so formed as to be 
transparent, there can be provided an advantage that 
the sealed condition thereof can be checked by observ- 
ing the thermally welded surface of the plastic film visu- 
ally after it is thermally welded. 

(Mounting operation of ink cartridge) 

[0064] Next, description will be given below of an 



operation to mount the above-structured ink cartridge 2 
onto the ink jet printer 1 with reference to Fig. 5. In the 
ink cartridge mounting portion 3 of the ink jet printer 1, 
there are formed upper and lower guide portions 31 and 

s 32 which are used not only to guide the insertion of the 
ink cartridge 2 but also to hold the ink cartridge 2 at a 
given position. At the deepest position of the ink car- 
tridge mounting portion 3, there is provided an end wall 
33 which connects the upper and lower guide portions 

to 31 and 32 to each other. On the end wall 33, there are 
disposed two guide shafts 34, 35, a base member 36 
which is used to fix the ink support needle 4 formed of 
metal, the waste liquid needle 5, and two walls 37 which 
are used to position the insertion direction of the ink car- 

75 tridge 2. By the way, the guide portions 31 , 32, end wall 
33, guide shafts 34, 35, waste liquid needle 5, and walls 
37 are molded of resin in such a manner that they form 
an integrally united body. On the back side of the end 
wall 33, the ink supply needle 4 is connected to the ink 

so supply tube 7, whereas the waste liquid needle 5 is con- 
nected to the waste liquid tube 13. 
[0065] The ink cartridge 2 is guided by the two guide 
portions 31 and 32 and is inserted in the direction of an 
arrow D. If the ink cartridge 2 is inserted further from the 

25 position thereof shown in Fig. 5, then the guide shaft 34 
projecting from the end wall 33 is engaged with a guide 
hole 48b formed in the ink cartridge 2 and, at the same 
time, the guide shaft 35 projecting from the end wall 33 
is engaged with a guide hole 48c formed in the ink car- 

30 tridge 2, whereby the upper and lower as well as right 
and left positions of the ink cartridge 2 are decided. The 
respective leading ends of the guide shafts 34 and 35 
are tapered to thereby facilitate the smooth insertion of 
the guide shafts 34 and 35 into their respective guide 

35 holes 48b and 48c. In order not only to prevent the ink 
supply needle 4 from reaching the ink take-out port 62 
but also to prevent the waste liquid needle 5 from arriv- 
ing at the ink take-in port 62 in the current state, the 
respective projecting lengths of the guide shaft 34, 

40 guide shaft 35, ink supply needle 4 and waste liquid 
needle 5 have been previously set. 
[0066] If the ink cartridge 2 is inserted still further, then 
the ink supply needle 4 passes through the take-out 
port rubber 624 and reaches the ink stored within the 

45 ink bag 6. Almost at the same time, the waste liquid 
needle 5 passes through the take-in port rubber 522 
and is inserted into the waste ink absorbing member 20 
disposed within the ink cartridge 2. 
[0067] Referring further to the ink cartridge 2 that is 

so inserted in the arrow D direction, the front surface 48 
thereof is finally contacted with the walls 37 which are 
formed in the periphery of the base member 36, so that 
the ink cartridge 2 is fixed at this position by a lock mem- 
ber (not shown). In this state, the ink bag 6 disposed 

55 within the ink cartridge 2 is allowed to communicate with 
the print head 9 through the ink supply tube 7, while the 
waste ink absorbing member 20 is connected to the 
waste liquid tube 13. Also, the take-out port rubber 624 
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is closely contacted with the side surface of the ink sup- 
ply needle 4 to thereby prevent the ink from leaking out 
from the ink bag 6, while the take-in port rubber 522 is 
closely contacted with the side surface of the waste liq- 
uid needle 5 to thereby prevent the waste liquid from 
leaking externally of the ink cartridge 2 from the waste 
ink absorbing member 20. 

[0068] Also, to remove the ink cartridge 2 from the ink 
cartridge mounting portion 3 of the ink jet printer 1 , the 
locking or fixation of the ink cartridge 2 by the lock mem- 
ber (not shown) is removed and then the ink cartridge 2 
is moved in the opposite direction to the arrow D direc- 
tion. Due to this, the ink supply needle 4 is removed 
from the take-out port rubber 624 and the waste liquid 
needle 5 is removed from the take-in port rubber 522 
and, after then, the engagement between the guide 
shaft 34 and guide hole 48b as well as the engagement 
between the guide shaft 35 and guide hole 48c are 
respectively removed, so that the ink cartridge 2 is 
guided by the two guide shafts 34 and 35 and is thus 
moved parallel to the ink supply needle 4 and waste liq- 
uid needle 5. This parallel movement of the ink cartridge 
2 prevents an undesirable force from being applied to 
the ink supply needle 4 and waste liquid needle 5 in the 
upper and lower as well as right and left directions. 
[0069] By the way, according to the present embodi- 
ment, the waste liquid needle 5 is a resin needle which 
is formed integrally with the ink cartridge mounting por- 
tion 3 of the ink jet printer 1. However, this is not limita- 
tive but, according to the invention, similarly to the ink 
supply needle 4, the waste liquid needle 5 can also be 
formed of metal. 

(Another embodiment of ink absorbing member) 

[0070] Generally, when the ink cartridge is not used 
for a long time after it is mounted into the ink jet printer, 
the ratio of the ink to be consumed for cleaning to the 
ink to be used for printing increases. For this reason, in 
an ink cartridge mounted in a printer which is used with 
low frequency, when compared with an ink cartridge 
mounted in a printer which is used with high frequency, 
a large amount of waste ink is collected. In other words, 
the amount of waste ink absorbed and collected by a 
waste ink absorbing member within an ink cartridge 
used varies according to the using conditions of print- 
ers. 

[0071] Now, Fig. 7 shows a frequency distribution 
curve which is obtained from the results of a test in 
which dozens of ink cartridges were used and checked 
for the waste ink absorbing amounts of the waste ink 
absorbing members of the ink cartridges after they had 
been used. In particular, in the test, there were used ink 
bags in each of which ink of the order of 110 cc is 
stored, and ink cartridges each of which includes an ink 
absorbing member having a volume of the order of 1 10 
cm 3 . The ink cartridges were mounted in a large 
number of printers, the printers were used with various 



using frequencies, the cartridges were collected at the 
time when the ink is used up, and the amounts of waste 
ink collected by the waste ink absorbing members of the 
ink cartridges were measured. 

s [0072] Here, referring to Fig. 1 , the horizontal axis of 
a graphical representation shown in Fig. 7 shows ratios 
of the actually absorbed waste ink amounts of the waste 
ink absorbing members to the maximum waste ink 
absorbing amounts of the waste ink absorbing mem- 

10 bers (that is, the ratios of use of the waste ink absorbing 
members). In particular, if the horizontal axis shows 0%, 
then it means that the waste ink is not collected at all; 
and, if it shows 100%, then it means that the waste ink 
is collected up to saturation. On the other hand, the ver- 

15 tical axis of Fig. 7 shows the frequency of the ink car- 
tridges, which belongs to the use ratios of the waste ink 
absorbing members thereof, to the whole number of the 
ink cartridges used in the test. 
[0073] As can be understood clearly from the graphi- 

20 cal representation shown in Fig, 7, no ink cartridge 
belongs to the use ratio of its waste ink absorbing mem- 
ber of 100% and, in most of the ink cartridges, the wast 
ink is collected in such a manner that the waste ink 
absorbing member use ratio becomes 20 - 50%. That is. 

25 this shows that, in these waste ink absorbing members, 
there are still left portions which are capable of absorb- 
ing the waste ink further. 

[0074] Now, description will be given below of pre- 
ferred embodiments of an ink absorbing member which 
30 make it possible to provide an ink cartridge that can be 
recycled more economically, with reference to Figs. 8 to 
11. 

[0075] Figs. 8 and 9 respectively show an embodi- 
ment of an ink absorbing member and, in particular, 

35 Figs. 8 and 9 are plan views of the ink absorbing mem- 
ber which is mounted in the division room 70. In more 
particular, Rg. 8 shows a state of the ink absorbing 
member before it is used, whereas Fig. 9 shows a state 
thereof after it is used. 

40 [0076] In the ink absorbing member according to the 
present embodiment, as shown Figs. 8 and 9, there 
have been previously formed two perforation-shaped 
breaks 211 and 212, while the present ink absorbing 
member can be easily divided along the two perfora- 

45 tions i nto three ink absorbing member sections 20 1 , 202 
and 203. In the present embodiment, the two perfora- 
tions are set in such a manner that they are almost par- 
allel to the side surface of the ink absorbing member 20 
on the side thereof where the ink take-in port rubber 522 

so is disposed. Also, the two perforations 211 and 212 are 
formed in such a manner that, when the ink absorbing 
member 20 is divided, the three absorbing member sec- 
tions 201 , 202 and 203 are almost equal in shape to one 
another. 

55 [0077] The waste ink is fed through the ink take-in port 
rubber 522 and is then absorbed by the waste ink 
absorbing member 20 which is stored within the division 
room 70. And, each time the ink suction and cleaning 
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are repeatedly executed, the ink is penetrated little by 
little into the ink absorbing member 20 and the ink is 
used on and from the absorbing member section 201 
side of the ink take-in port rubber 522. The ink is repeat- 
edly used in printing, the ink used is cleaned as the 
need arises, and, when the ink of the ink bag 6 is used 
up, the waste ink 22 collected is stored in the ink 
absorbing member, tor example, in such a manner as 
shown in Fig. 9. 

[0078] To recycle an ink cartridge in which the waste 
ink 22 is stored in this manner, the ink absorbing mem- 
ber 20 may be cut at the perforation 212, the thus cut 
absorbing member sections 201 and 202 portions 
thereof may be replaced, whereas the absorbing mem- 
ber section 203 portion of the ink absorbing member 20, 
which is not contaminated by the waste ink at all, can be 
used again as it is. Of course, if the absorbing member 
section 202 is not contaminated, then the ink absorbing 
member 20 may be cut at the perforation 21 1 , and only 
the absorbing member section 201 portion thereof may 
be replaced. 

[0079] By the way, as described before, in most of the 
ink cartridge, the use ratio of the waste ink absorbing 
member falls within the range of 20 - 50% and, there- 
fore, the absorbing member 203 can be scarcely con- 
taminated. However, in order to be able to prevent the 
ink from leaking out of the ink absorbing member 20 into 
a printer even when most of the ink is collected by 
cleaning due to the malfunction of the printer or the like, 
the ink absorbing member 20 is endowed with an ability 
to absorb 90% or more of the ink stored within the ink 
bag 6. 

[0080] Now, Fig. 1 0 shows another embodiment of the 
ink absorbing member and, in particular, Fig. 10 is a 
plan view of the ink absorbing member mounted in the 
division room 70, showing a state thereof after it is used. 
In the previously-mentioned embodiment of the ink 
adsorbing member, there has been illustrated a struc- 
ture m which the perforations are formed in the ink 
absorbing member so as to be able to divide the same 
easily. Also, in the present embodiment in which three 
previously divided ink absorbing members 207, 208 and 
209 are arranged side by side within the division room 
70. a similar effect to the previously mentioned embodi- 
ment can also be obtained. 

[0081] Also, as shown in Fig. 11, the break 21 is not 
always limited to the perforation-shaped break but of 
course, other type of break such as a break composed 
of a V-shaped groove or the like can also be used, pro- 
vided that it allows the ink absorbing member to be 
divided easily. 

[0082] Therefore, if the ink absorbing member is 
formed in the above-mentioned manner, the quantities 
of the waste ink absorbing members 20 to be wasted 
can be reduced, which in turn can reduce the cost nec- 
essary to dispose of the waste and also can decrease 
the ill effects of the waste on the environment. Also, 
since the quantities of new waste ink absorbing mem- 



bers 20 to be supplied into the ink cartridge in recycling 
operations can be reduced, the cost of the ink cartridge 
can be decreased. 

s Claims 

1. An ink cartridge with a waste ink absorbing func- 
tion, comprising an ink bag with ink stored therein, 
a waste ink absorbing member for absorbing waste 

10 ink, and a cartridge case storing therein the ink bag 
and waste ink absorbing member, said ink cartridge 
including a division room formed in the interior por- 
tion of said cartridge case for storing said waste ink 
absorbing member therein, and a plastic film form- 

75 ing at least a portion of said division room. 

2. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 1 , wherein said cartridge case 
includes first and second case sections which are 

20 combined together to thereby define the storage 
portions of said cartridge case respectively for stor- 
ing said ink bag and said waste ink absorbing mem- 
ber. 

25 3. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 2, wherein said first case sec- 
tion includes a rectangular-shaped case bottom 
plate portion and a case outer frame portion formed 
in the peripheral edge of said case bottom plate 

30 portion, said second case section includes a rec- 
tangular-shaped case cover portion and a case 
inner frame portion formed in the peripheral edge of 
said case cover portion, and said case inner frame 
portion is smaller in width than said case outer 

35 frame portion and is formed in a size which allows 
said case inner frame portion to be inserted into 
said case outer frame portion, and also wherein 
said waste ink absorbing member is stored within a 
rectangular-shaped recess to be defined by said 

40 case cover portion and said case inner frame por- 
tion of said second case section, and the opening of 
said recess is closed by said plastic film to thereby 
define said division room. 

45 4. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 3, wherein said first and sec- 
ond case sections are combined together in a 
removable manner. 

so 5. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 4, wherein the peripheral edge 
portion of said plastic film is thermally welded to the 
opening end face of said case inner frame portion 
defining said opening of said recess. 

55 

6. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 5, wherein there is formed a 
ventilation hole in said plastic film. 
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7. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 6, wherein said ventilation hole 
is formed in the portion of said plastic film that faces 
the portion of said waste ink absorbing member 
where waste ink is absorbed latest in time. 5 



said waste ink absorbing member includes one or 
more breaks previously formed in order to be able 
to divide said ink absorbing member into a plurality 
of ink absorbing member sections. 



8. An ink cartridge with a waste i nk absorbing function 
as set forth in any one of Claims 1 to 7, wherein 
said cartridge case is formed of plastics, and said 
plastic film has a permeability equivalent to at least 10 
that of said cartridge case. 



9. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 8, wherein said plastic film is 
formed of the same material as said cartridge case 15 
and is thermally welded to said cartridge case. 

1 0. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 8, wherein said plastic film 
includes first and second film layers, and said first 20 
film layer is formed of the same material as said 
cartridge case and is thermally welded to said car- 
tridge case. 

1 1 . An ink cartridge with a waste ink absorbing function 25 
as set forth in Claim 10, wherein said plastic film 
further includes a third film layer interposed 
between said first and second film layers or piled on 
the surface of said second film layer, and said third 
film layer is higher in shock resistance than said first 30 
and second film layers. 



1 2. An ink cartridge with a waste ink absorbing function 
as set forth in Claim 10, wherein the melting tem- 
perature of said second film layer is higher than the 35 
melting temperature of said first film layer. 

1 3. An ink cartridge with a waste ink absorbing function 
as set forth in any one of Claims 1 to 4, wherein 
said waste ink absorbing member is formed of 40 
material which increases in volume as it absorbs 
ink, and said plastic film forms a portion of said divi- 
sion room in a slackened manner. 



14. An ink cartridge with a waste ink absorbing function 45 
as set forth in Claim 5, wherein said plastic film is 
transparent. 



15. An ink cartridge with a waste ink absorbing function 
as set forth in any one of Claims 1 to 4, wherein so 
said waste ink absorbing member is previously 
divided into a plurality of ink absorbing member 
sections and said plurality of divided ink absorbing 
member sections are stored within said division 
chamber 55 



1 6. An ink cartridge with a waste ink absorbing function 
as set forth in any one of Claims 1 to 4, wherein 



11 



BNSDOCID: <EP 0928694A1 J_> 



EP 0 928 694 A1 




12 



EP 0 928 694 A1 



Fig. 2 



o 

GO 




o 

CO 



BNSDOCID: <EP 092B694A1 J_> 



13 




14 




BNSOOCID: <EP 09286&4A1 J_> 



15 




16 



EP 0 928 694 A1 




17 



EP 0 928 694 A1 * 



Fig. 7 




Actc/pmy ftBsoersv ****** 

INK HMOUHTS 



18 



EP 0 928 694 A1 



Fig. 8 




BNSDOCIO: <EP 0928694A1 J_> 



19 



EP0 928 694 A1 




BNSDOCID- <EP 0928694A1 I > 



20 



EP 0928 694 A1 



F 'g. 10 




0928G94A1J_: 



21 



EP 0 928 694 A1 V 



Fig. 1 1 



213 214 215 70 




20 



BNS0OCID <EP „ 092B694A1_I_> 



22 




EP 0 928 694 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP98/03829 



A. CUSSIFICAnON OF SUBJECT MATTER 

Int. CI 1 B41J2/175, B41J2/18, B41J2/1B5 

Aooording to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by dassificalicnsymboh) 
Int. CI* B41J2/175, B41J2/18, B41J2/185 



Documentation searched other than minimum documentation to the extent that such documents are included in ihe fields searched 

Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1998 Jitsuyo Shinan Toroku Koho 1996-1998 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BO RELEVANT 



Category* 



Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 2586016, B2 (Seiko Epson Corp.)r 

26 February, 1997 (26. 02. 97) (Family: none) 

JP, 61-12352, A (Canon Inc.), 

20 January, 1986 (20. 01. 86) (Family: none) 

JP, 5-16377, A (Seiko Epson Corp.), 

26 January, 1993 (26. 01. 93) (Family: none) 

JP, 6-226991, A (Seiko Epson Corp.), 

16 August, 1994 (16. 08. 94) (Family: none) 



Relevant to claim No. 



If 2, 8, 9 
3-7, 10-16 

15, 16 



9, 10 



Q Further documents are listed in the conlinualion of Box C Q See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is nol 

considered to be of particular relevance 
'£" earlier document but published on or after tbe international filing dale 
"L* documeot which may throw doubts oa priority daimfs, 01 which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use. exhibition or other 



a F" documeal publtihed prior to the international filing date but later than 
the priority date claimed 



"T later documeal published after tbe international filing date orptioriiy 

date tod not in conflict with ibe application but cited to understood 

the principle or theory underlyine the invention 
*X' document of particular rdcvioor. the claimed ioventioa cannot be 

considered novel or cannot be considered to involve an inventive step 

when Ibe docament is taken alone 
'Y* document of particular relevance; the claimed invention cannot be 

considered to involve to inventive step when the document is 

combined with one or more other sucb documents, such combinafjoo 

being obvious to a person skilled in the art 
" A* document member of the same patent family 



Date of the actual completion of the international search 
16 November, 1998 (16. 11. 98) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Date of mii ling of the international search report 

1 December, 1998 (01. 12. 98) 



Authorized officer 



Telephone No. 



Form PCT/1SA/210 (second sbect) (July 1992) 



23 



BNSDOCID: <EP 092B694A1 J_> 



